Some of the consequences of T4 ghost infection of Escherichia coli are suggestive of membrane alterations. It is known that ghost attachment results in an immediate block in active transport by the host (14) . Additionally, host cell respiration and macromolecular synthesis are impaired (6, 7, 10) . Since the membrane is thought to play an important role in these processes (3, 11, 13) , it could be expected that degradation of membrane phospholipids might result in cellular dysfunction. It has been demonstrated that T4 phage infection of E. coli can lead to phospholipid deacylation prior to or at the time of lysis (1, 4, 9) . Recently it was reported that T4 ghost-infected cells demonstrate increasing levels of lysophosphatidylethanolamine (2), suggesting phospholipase activation. Additionally, we have found that free fatty acid (FFA) derived from phospholipids begins to accumulate immediately in E. coli after T4 ghost attachment (C. S. Buller, M. Vander Maten, and E. T. Nelson, manuscript in preparation).
It would seem plausible that the activation of phospholipase could play an important role in the killing process by ghosts, since not only are toxic products released (FFA and lysophospholipids), but also the disruption of the membrane itself should have extremely adverse effects on the cell. To test this possibility we infected cultures of wild-type E. coli K12 (X) and of a phospholipase deficient mutant, E. coli K12 (A) dr-ds-(5, 12), each containing 2 x 108 cells per ml, with T4 ghosts. Ghosts were prepared by the procedure of Duckworth (6) . Ten minutes after ghost addition, samples of the culture were plated on tryptone agar to determine survivors. In these experiments a dilution of T4 ghosts which killed more than 89% of the wild-type bacteria was equally efficient in the killing of the mutant.
The accumulation of FFA in E. coli K12 (A) and the dr-ds-mutant after T4 ghost infection was compared as described in Table 1 . Ghost infection led to an early increase in FFA formation in the wild-type cells, whereas only a slight increase over control (uninfected) level was observed with the mutant. These results, together with the observation that ghosts kill both types of cells with equal efficiency, indicate that the host phospholipase probably does not have a direct role in the killing process.
E. coli K12 (X) dr-ds-has been reported to contain less than 1% of the amount of phospholipase activity observed in wild type (12) . These authors also reported that they could not detect marked differences between wild type and mutant with respect to phospholipid and fatty acid composition, turnover of phos- NOTES phatidylglycerol in log phase growth, and phage-induced lysis from within. Although they did not observe significant differences in growth rate, we have found that the mutant grows slower in tryptone broth than the wild type. The mutant was generated by nitrosoguanidine mutagenesis and probably has additional unscored mutations. It is unlikely that FFA formation in the mutant is obscured by complete degradation of liberated acyl groups, since extracts prepared from the mutant convert only 1% of labeled E. coli phospholipids to FFA (12) .
E. coli and other gram-negative bacteria normally are quite insensitive to low concentrations of detergents. Cavard et al. (2) reported that T4 ghost attachment greatly increased the sensitivity of E. coli to lysis by sodium could be attributed to activation of host phospholipase, E. coli K12 (X) and its dr-dsmutant were infected with T4 ghosts or T4 phage and then treated with SDS at 5 min postinfection. The cultures were challenged with 0.5 mg of SDS per ml (Fig. 1A and B) , which was the concentration used by Cavard et al. (2) , and also with 1.0 mg/ml ( Fig. 2A and B) , since our cells were less sensitive to SDS lysis. These experiments confirmed the report by Cavard et al. (2) that ghost infection increases sensitivity of E. coli to SDS lysis, and in addition indicate that host phospholipase is not directly involved in the process. In other experiments (data not shown) we found that the addition of SDS at concentrations used above to uninfected cells (wild type and mutant) did not increase the level of FFA formation above that of control.
It has been shown that T4 phage particles contain a phospholipase, and it was suggested that it is either the t gene product of T4, or is activated by the t gene (Ila) . T4 t-phage are lysis defective mutants (8) . Unsuppressed T4amtA3 ghosts (prepared from phage grown on amber suppressor negative E. coli B) were also tested and no difference was found between SDS lysis of cells infected by these and by wild-type T4 ghosts (data not shown).
Although it is likely that some type of membrane alteration is involved in the killing and increased SDS sensitivity of ghost-infected cells, this study demonstrated that the hydrolysis of membrane phospholipids is not the responsible event. What, if any, effects this phospholipid degradation has on the cell remains to be determined.
